nNOS expressing neurons in the entorhinal cortex and hippocampus are affected in patients with Alzheimer's disease.
Nitric oxide is a multifunctional molecule that acts as messenger/modulator in synaptogenesis and potential neurotoxin and is synthesized by three isozymes of Nitric oxide synthase (NOS). The role of NOS in Alzheimer's disease (AD) is unclear. For example, neurons in the entorhinal cortex (EC) that are highly vulnerable to neurodegeneration in AD express low levels of NOS and while it has been suggested that the inducible form of NOS is upregulated in AD, it is still not clear if the constitutive expressed isozyme (nNOS) is involved in the process of neurodegeneration. In order to better understand the role of nNOS in the pathogenesis of AD, sections from the EC and hippocampus (HC) of AD and control cases were immunohistochemically analyzed by single- and double-immunolabeling using antibodies against nNOS and PHF-tau. Semiquantitative assessment of numbers of nNOS expressing neurons in different areas of the HC and EC showed a remarkable loss of nNOS expressing neurons in the entorhinal cortex layer II and--less severe--CA1 and CA3 of the hippocampus in patients with AD. In addition, double-immunolabeling studies revealed that nNOS is strongly associated with neurofibrillary tangles and plaques. These findings indicate that nNOS expressing neurons are highly susceptible to neurodegeneration and that nNOS might contribute to the pathogenesis of AD.